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PHYSICS — GENERAL
Paper : GE/CC-3
(Thermal Physics and Statistical Mechanics)

Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.

Answer question no. 1 and any four questions from the rest.

1. Answer any five questions : _ : i 2x5
(a) -State the first law of thermodynamics.
(by Explain the statement — ‘Work is a path function’.
(c) What is quasistatic process?
\(/d) " Calculate the ratio of heat capacities (y) of a diatomic molecule at room tempe}ature.
«(e) State Wien’s displacement law. '
. (f) What is meant by phase space?

- (g) ‘What are Boson and Fermion?
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“State Stefan-Boltzmann La

-'Co'rriparc Maxwell-Boltzmann (MB) and Bose
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Define specific heat of gas at constant pressure (Cp) and specific heat of gas at constant volume (Cp).
Prove that Cp—-Cp=R.

1 kg of water is boiled under a pressure of 1 atmosphere at 100°C. If the volumes occupied by water
and steam are 0.002m3 and 2m?3 respectively, then find the work done.

Given : 1 atmosphere pressure = 1.013x105 N/m2. (1V+1)+4+3

Define Heat Engine. What is the efficiency of a heat engine?

The temperature of heat sink of a Camot engine is 20°C. What will be the temperature of the heat
source so that the efficiency of the engine be 60%?

F’,‘z}lf:ulate the amount of work done during an adiabatic expansion of #» mole of an ideal gas from
initial volume V; to final vol_ume V_} Initial and final temperature of the gas are T; and Tfrespectivcly.

i (2+2)+2+4
Prove that [a—PJ [ﬂ) (_6{]
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respectively. _

Write down Clausius-Clapeyron equation for isothermal expansion from Maxwell’s thermodynamic
relations by mentioning each term. .

Write down the differences between Joule-Thomson expansion and adiabatic expansion.  4+3+3

—1, where P, V and T are pressure, volume and temperature

Write down the expression of Maxwell’s velocity distribution law. Draw the distribution function vs.
velocity graph. What is the significance of the total area under the graph? Indicate most probable
velocity on the graph.

Starting from Maxwell’s velocity distribution law, derive the most probable velocity. _
(1+1+1+1)43+(1%+1%)

Define free path and mean free path. "

Define Emissive power and Absorptive power. -

The surface of the sun radiates energy at the rate of 6.3x107 J/mz(scc. Calculate the temperature

of the surface of sun using Stefan’s Law of radiation.

Given : The value of Stefan constant = 5.67x10~8 W/m2/K4 |

w. Write SI unit of Stefan’s constant. Derive Newton’s law of cooling

from Stefan-Boltzmann Law. (1%a+1Y2)+2+(2+1+2)
Vil

Write down the expression of Fermi-Dirac distribution law. Draw f(E) vs. E graph at T=0K, and

at T #0K temperature.
Draw the phase-space diagram for a particle moving along X-direction. _
-Einstein’s (BE) statistics. (2+2)+2+4
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